Peripheral giant cell granulomas are common proliferative lesions of the oral cavity with a predilection for females. In this study, the presence of estrogen and progesterone receptors in 26 peripheral giant cell granuloma cases were studied utilizing the immunoperoxidase technique.
Introduction
Giant cell granuloma is a relatively common benign proliferative lesion of the oral cavity. It may arise peripherally or centrally. Peripheral lesions are more frequent and are encountered as localized nodular enlargements of the gingivae. These are sometimes called epulis. "Reparative giant cell granuloma" is an obsolete term for this lesion and implies a nonneoplastic proliferative biological nature. Antero-lateral tooth bearing mandibular segments are the most frequently involved areas.
The lesions are believed to arise from the periodontal ligament or mucoperiosteum. There is a controversy with respect to their histogenesis.
Hormonal influences have been suggested as contributory factors in their development (1, 2) and predominance of these lesions in young females and some pregnancy related cases support this belief (1) . Peripheral giant cell granulomas are also considered in a group of lesions called "pregnancy tumors" (1, 3) . Since hormonally influenced lesions may contain cells with receptors for the related hormones, the present study aimed to investigate the presence and distribution of estrogen and progesterone receptors in peripheral giant cell granulomas.
The possible roles of the female sex hormones on the histogenesis is also discussed.
Materials and Methods Twenty-six gingival giant cell granulomas which had been totally excised and histologically examined between 1994 and 1996 constituted the material of the study. Of the patients, 15 were female and 11 were male. Ages ranged between 10 and 70 years. Eighteen of the lesions were in the mandible. Nineteen of the lesions were in the postero-lateral segments of the jaws.
Formalin-fixed ( 22 cases) or alcohol fixed ( 4 cases), paraffin-embedded tissue samples were retrieved from the files of the Department of Pathology. Four to six micron sections were prepared using poly-l-lysine coated slides. Since many of the tissues had been fixed in formalin, slides were placed in Na citrate buffer 0.01 M (pH 6.0) for 10 min. in a microwave oven (650 watts) to unmask the antigens. The containers were left to cool for 20 min. Then, after washing the slides with distilled water, they were stained with monoclonal antibodies (Dako, Denmark) to detect estrogen (code no: M7047) and progesterone (code no: M3529) receptors. Decidual tissues, known to express significant amounts of estrogen receptors, were stained as positive controls. The primary antibodies were applied and refrigerated for 16 h. Avidin-biotin peroxidase technique with TRIS buffer were used. The chromogen was aminoethyl carbazol (AEC). The sections were lightly counterstained with Mayer's hematoxylin.
The degree of immunopositive staining was assessed using a subjective index. This index was based on the density of nuclear and cytoplasmic staining for estrogen receptor, and nuclear staining only for progesterone receptors. The distribution of stained cells was also evaluated as diffuse or scattered staining. These were graded on a semiquantitative scale as follows: 0: absent (no staining); 1: weak (slight scattered staining); 2: moderate (slight diffuse or prominent scattered staining); and, 3: strong (prominent diffuse staining).
Results

Histologic examination
The lesions were usually covered with acanthotic mucosa epithelium. In some cases there was superficial ulceration of the mucosa. The lesions revealed numerous Immunohistochemical examination In fourteen cases, nuclear and cytoplasmic estrogen receptor immunostaining was seen on some stromal cells. Staining densities were weak to moderate. There was no strong staining. In twelve cases no estrogen receptor immunostaining was present. Alcohol fixed specimens showed better immunostaining.
In ten of the cases with stromal cell immunostaining, some osteoclast type giant cells also exhibited cytoplasmic estrogen receptor immunostaining (Fig. 2) . Vascular structures (Figs. 2 and 3 ) and gingival mucosa epithelium showed weak positive cytoplasmic immunostaining for estrogen receptor antibodies in most of the cases. In four cases with intralesional bone tissue immunostaining for estrogen receptors were seen in the osteoid layer and osteoblasts. There were no cases where progesterone receptor immunostaining was detected in any part of the examined tissues. Control decidual tissues showed both strong nuclear and cytoplasmic estrogen and nuclear progesterone immunostaining. Table 1 summarizes the information on the cases and the results of immunostaining.
Discussion
Gender is an important variable in the incidence of many diseases including some oral lesions. Hormonally sensitive lesions may express receptors for related hormones in their cells and an increased density of these may suggest strong hormonal influence (4) (5) (6) . Receptors are also found in normal tissues (4, 6, 7) and the presence of steroid receptors in the oral cavity including gingiva has been shown previously (6) (7) (8) .
Steroid hormones including estrogen and progesterone are hydrophobic molecules that bind to intracellular receptor proteins localized within the cytoplasm and the nuclear membrane. These hormones regulate (activate or suppress) the transcription of specific genes depending on the metabolic condition of the cell (9) .
Estrogen may stimulate the proliferation and maturation of gingival connective tissue and epithelium (7) . It also provokes cancellous bone formation and is important for bone remodeling (10) . Estrogen acts directly on osteoblasts and osteoclasts which bear estrogen receptors (11). Possible hormonal conditioning of peripheral giant cell granuloma has previously been suggested (1, 2, 5 ). The predominance in females, the occasional association with pregnancy and the partial or complete regression after child birth suggest a female sex hormone influence (1) .
The results of the present study suggest that at least some of the peripheral giant cell granuloma cases may be hormonally influenced. The predominance in females (15 female to 11 male) and the presence of estrogen receptor in 11 female versus 3 male patients support this notion. However, no significant difference was found between the degree of receptor expression in male and female subjects. None of the female patients were pregnant. Similar findings have been presented previously by Whitaker and Bouquot (5). They studied ten peripheral giant cell granuloma cases and estrogen receptor immunostaining was found in five cases; two of these were females. Our inability to demonstrate estrogen and progesterone receptors in every case might have been due to the low number of receptors. Flanagan et al. (12) suggested the hormonal stimulation on the growth of the peripheral giant cell granulomas were of secondary importance. According to these authors the main etiologic agent of giant cell granuloma was tooth-related chronic injury. In the present study, all lesions were found in the tooth-bearing jaw segments, lending some support to this theory. Mononuclear phagocytic system histiocytes have been suggested as the cells of origin of giant cell granulomas (13, 14) . The stromal cells are the main component of the lesions.
A large number of accompanying osteoclast type multinucleated cells give their name to the lesion. However, the factors inducing osteoclast recruitment and the functional significance of these cells are still poorly understood.
Giant cells were considered a phagocytic response to hemorrhage within the chronic reparative granulation tissue. However, giant cells do not contain hemosiderin in general and the lesion tends to grow progressively. The current consensus is that giant cell granulomas are not reparative in nature (12) .
Osteoclastic activity in giant cell granuloma may be related to the exuberant stromal cell proliferation and bone remodeling. Estrogen receptors on the osteoclasts may modulate their resorptive functions (15) . However, proliferation of osteoclasts in the lesion may be related to other factors since estrogen is also known to diminish the osteoclastic activity (15) . There are fewer osteoclasts in small and early lesions.
Estrogen immunostaining on vascular endothelial cells was positive in the present cases. Increased levels of sex hormones may stimulate the vascular proliferation in areas of trauma (16, 17) . Immunosuppressive effects of sex hormones on the inflammatory cells may provoke the development of pregnancy gingivitis and granuloma formation (17) . Chronic irritations may be the initiating factor and estrogens may promote the occurrence of giant cell granulomas.
We believe that statements concerning the receptor densities and the pathogenesis of hormonally related lesions should be moderate. Immunohistochemical demonstration of hormone receptor expression is only a rough measure of hormone responsivity. The sensitivity, variety and tissue distribution of receptors are more important than their mere presence. On the other hand, therapeutic hormonal interventions can be successful only if there is sufficient information on the presence and tissue distribution of hormone receptors.
Our study provides such information and the findings suggest that peripheral giant cell granuloma can indeed be hormone sensitive. It is not certain, however, whether this sensitivity is high enough to be manipulated for the benefit of the patient.
